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(54) EXHAUST EMISSION CONTROL DEVICE OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reliably regenerate a particulate 
filter while highly maintaining energy efficiency. 
SOLUTION: Engine operating state range is divided into a 
plurality of ranges I to V, and first to fourth regenerating 
methods are respectively set to the ranges I to IV. The range 
AFRQ to which the engine operating state belongs most 
frequently is found, and the range AFRQ and the range in which 
a regeneration method having the lower specific fuel 
consumption lower than the regeneration method set to the 
range AFRQ are taken as a selective range ASLCT. When the 
particulate collection amount SP exceeds an upper limit 
threshold value SPU, if the actual range DOCA is not in 
conformity with the selective range ASLCT, the regenerating 
action of a particulate filter is inhibited (at the time (a)). Next, 
when the actual range DOCA is in conformity with the selective 
range ASLCT (at the time (b)), the regenerating action is 
started with a regeneration method set in relation to the actual 
range DOCA. 
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* NOTI t CES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The exhaust emission control device of the internal combustion engine which reproduced the 
particulate filter with the playback means which possessed two or more playback means to reproduce a 
particulate filter, in the exhaust emission control device of the internal combustion engine which has 
arranged the particulate filter for carrying out uptake of the particulate under exhaust air in an engine 
flueway, chose at least one playback means from these playback means, and was this chosen when a 
particulate filter should have been reproduced. 

[Claim 2] The exhaust emission control device of the internal combustion engine according to claim 1 which 
chose at least one playback means from said two or more playback means based on engine operational status 
hysteresis. 

[Claim 3] The exhaust emission control device of the internal combustion engine according to claim 1 which 
reproduced the particulate filter when engine operational status belonged to the field to which an engine 
operational status field is divided into two or more fields, a different playback means for every field is set 
up, and said selected playback means is set up. 

[Claim 4] It is the exhaust emission control device of the internal combustion engine according to claim 1 
with which a natural playback means by which said playback means reproduces a particulate filter 
automatically, and two or more compulsive playback means to reproduce a particulate filter compulsorily 
are provided, and these forcible playback means differ in energy efficiency and the temperature up engine 
performance mutually. 

[Claim 5] The exhaust emission control device of the internal combustion engine which reproduced the 
particulate filter when it belonged in the field where the engine operational status field was divided into two 
or more fields, at least one field was chosen from these fields based on engine operational status hysteresis 
in the exhaust emission control device of the internal combustion engine which has arranged the particulate 
filter for carrying out uptake of the particulate under exhaust air in an engine flueway, and engine 
operational status was this chosen. 

[Claim 6] The particulate filter for carrying out uptake of the particulate under exhaust air is arranged in an 
engine flueway. In the exhaust emission control device of the internal combustion engine which reproduced 
the particulate filter when the particulate amount of these increased more than the amount of setup in quest 
of the particulate amount by which uptake is carried out to the particulate filter Provide two or more 
playback means to reproduce a particulate filter, and an engine operational status field is divided into two or 
more fields. Set up a different playback means for every field, and at least one field is chosen from these 
fields based on engine operational status hysteresis. When not belonged to the field to which engine 
operational status was this chosen when a particulate amount increased more than the amount of setup, the 
retroaction of a particulate filter is forbidden. Subsequently, the exhaust emission control device of the 
internal combustion engine which reproduced the particulate filter with the playback means set up to this 
field when engine operational status belonged to the this chosen field. 

[Claim 7] The exhaust emission control device of the internal combustion engine according to claim 5 which 
changed said set point according to said selected field or selected playback means. 

[Claim 8] In the exhaust emission control device of the internal combustion engine which has arranged the 
particulate filter for carrying out uptake of the particulate under exhaust air in an engine flueway The lag 
playback means which more nearly usually than the time of operation carries out the lag of the main-fuel 
fuel injection timing in order to reproduce a particulate filter, A secondary injection EGR playback means to 
usually increase the amount of EGR gas rather than the time of operation while an engine expansion line 
performs secondary fuel injection like an exhaust air line, in order to reproduce a particulate filter is 
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provided. When higher than the setting load with which the engine load was beforehand defined when a 
particulate filter should have been reproduced, a particulate filter is reproduced with a lag playback means. 
The exhaust emission control device of the internal combustion engine which reproduced the particulate 
filter with the secondary injection EGR playback means when a particulate filter should have been 
reproduced, and an engine load was lower than this setting load. 

[Claim 9] In the exhaust emission control device of the internal combustion engine which has arranged the 
particulate filter for carrying out uptake of the particulate under exhaust air in an engine flueway A 
controllable exhaust air flow rate control means is provided for the exhaust air flow rate which flows into a 
particulate filter. A secondary injection EGR playback means to usually increase the amount of EGR gas 
rather than the time of operation while an engine expansion line performs secondary fuel injection like an 
exhaust air line, in order to reproduce a particulate filter, A secondary injection exhaust air flow rate 
playback means to usually decrease the exhaust air flow rate which flows into a particulate filter while an 
engine expansion line performs secondary fuel injection like an exhaust air line, in order to reproduce a 
particulate filter rather than the time of operation is provided. When higher than the setting load with which 
the engine load was beforehand defined when a particulate filter should have been reproduced, a particulate 
filter is reproduced with a secondary injection EGR playback means. The exhaust emission control device of 
the internal combustion engine which reproduced the particulate filter with the secondary injection exhaust 
air flow rate playback means when a particulate filter should have been reproduced, and an engine load was 
lower than this setting load. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an internal combustion engine's exhaust emission control 

device. 

[0002] 

[Description of the Prior Art] The internal combustion engine which has arranged the particulate filter for 
carrying out uptake of the particulate under exhaust air in an engine flueway conventionally is known. 
However, since the uptake particulate amount of a particulate filter will increase and engine back pressure 
will become high if engine operation time becomes long, before engine back pressure becomes higher than 
permission maximum pressure, the particulate by which uptake was carried out to the particulate filter is 
removed, namely, it is necessary to reproduce a particulate filter. 

[0003] Then, the exhaust emission control device of the internal combustion engine which reproduced the 
particulate filter is well-known by arranging a burner in the engine flueway of the particulate filter upstream, 
introducing hot exhaust air of this burner into a particulate filter, burning and removing a particulate (refer 
to JP,60-47937,A). Thus, it is one of the approaches raising the temperature of the exhaust air which flows 
into a particulate filter reproduces a particulate filter, and in order to raise the temperature of the exhaust air 
which flows into a particulate filter, more various approaches than before are proposed. That is, there are an 
approach of using a burner and also carrying out the lag of the main-fuel fuel injection timing in a Diesel 
engine, a method of making the amount of EGR gas usually increase rather than the time of operation, etc. 
[0004] 

[Problem(s) to be Solved by the Invention] For example, also when a burner is used and the temperature of 
the exhaust air which flows into a particulate filter is comparatively high, a fuel is needed for a burner, but 
even when the temperature of the exhaust air which flows into a particulate filter is comparatively low, a 
temperature up can be certainly carried out to temperature required for playback of a particulate filter. On 
the other hand, although the temperature up of the particulate filter cannot be carried out to required 
temperature by the approach of carrying out the lag of the main-fuel fuel injection timing when the 
temperature of the exhaust air which flows into a particulate filter is low, specific fuel consumption does not 
increase so much. It follows, for example, both the playback approach by the burner and the playback 
approach by main-fuel fuel-injection- timing lag control establish, when the temperature of the exhaust air 
which flows into a particulate filter is low, a particulate filter reproduces by the playback approach by the 
burner, and when the temperature of the exhaust air which flows into a particulate filter is high, if it is made 
to carry out the playback approach, it will become that the thing to depend on main-fuel fuel-injection- 
timing lag control and for which a particulate filter is reproduced certainly is possible, reducing specific fuel 
consumption. 

[0005] In other words, two or more playback approaches are established, and it becomes possible to 
reproduce a particulate filter certainly, maintaining energy efficiency highly, if these playback approach is 
used alternatively. Such technical thought is not indicated at all by the above-mentioned official report. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, he is trying to 
reproduce a particulate filter in the exhaust emission control device of the internal combustion engine which 
has arranged the particulate filter for carrying out uptake of the particulate under exhaust air in an engine 
flueway with the playback means chosen when two or more playback means to reproduce a particulate filter 
should have been provided, at least one playback means should have been chosen from these playback 
means and a particulate filter should have been reproduced according to the 1st invention. That is, in the 1st 
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invention, a playback means is chosen from two or more playback means, and a particulate filter is 
reproduced by the selected playback means. Therefore, it becomes possible to always use a playback means 
required in order to reproduce a particulate filter certainly, maintaining energy efficiency highly. 
[0007] Moreover, he is trying to choose at least one playback means from said two or more playback means 
in the 1st invention based on engine operational status hysteresis according to the 2nd invention. Moreover, 
when engine operational status belongs to the field to which an engine operational status field is divided into 
two or more fields, a different playback means for every field is set up in the 1st invention, and said selected 
playback means is set up according to the 3rd invention, he is trying to reproduce a particulate filter. That is, 
in the 3rd invention, whenever engine operational status belongs to the field to which the selected playback 
means is set up, a particulate filter is reproduced. 

[0008] Moreover, according to the 4th invention, in the 1st invention, a natural playback means by which 
said playback means reproduces a particulate filter automatically, and two or more compulsive playback 
means to reproduce a particulate filter compulsorily are provided, and these forcible playback means differ 
in energy efficiency and the temperature up engine performance mutually. That is, in the 4th invention, it 
becomes possible to choose a playback means so that energy efficiency and the temperature up engine 
performance may be maintained the optimal. 

[0009] Moreover, when it belongs to the field to which the engine operational status field was divided into 
two or more fields, at least one field was chosen from these fields based on engine operational status 
hysteresis, and engine operational status was chosen, he is trying to reproduce a particulate filter in the 
exhaust emission control device of the internal combustion engine which has arranged the particulate filter 
for carrying out uptake of the particulate under exhaust air in an engine flueway according to the 5th 
invention, in order to solve the above-mentioned technical problem. 

[0010] Moreover, in order to solve the above-mentioned technical problem, according to the 6th invention, 
the particulate filter for carrying out uptake of the particulate under exhaust air is arranged in an engine 
flueway. In the exhaust emission control device of the internal combustion engine which reproduced the 
particulate filter when a particulate amount increased more than the amount of setup in quest of the 
particulate amount by which uptake is carried out to the particulate filter Provide two or more playback 
means to reproduce a particulate filter, and an engine operational status field is divided into two or more 
fields. Set up a different playback means for every field, and at least one field is chosen from these fields 
based on engine operational status hysteresis. When not belonged to the field to which engine operational 
status was chosen when a particulate amount increased more than the amount of setup, the retroaction of a 
particulate filter is forbidden. Subsequently, when belonged to the field to which engine operational status 
was chosen, he is trying to reproduce a particulate filter with the playback means set up to the field. That is, 
in the 6th invention, even if a particulate amount increases more than the amount of setup, when it does not 
belong to the field to which engine operational status was chosen, the retroaction of a particulate filter is 
forbidden, and a particulate filter is reproduced by the playback means set as the field to which engine 
operational status was subsequently chosen to a group, then this selected field. 

[001 1] Moreover, he is trying to change said set point in the 6th invention according to said selected field or 
selected playback means according to the 7th invention. That is, in the 7th invention, it is changed according 
to the field or the playback means which the stage when a particulate filter should be reproduced was 
chosen. Moreover, in order to solve the above-mentioned technical problem, the particulate filter for 
carrying out uptake of the particulate under exhaust air according to the 8th invention is set to the exhaust 
emission control device of the internal combustion engine stationed in an engine flueway. The lag playback 
means which more nearly usually than the time of operation carries out the lag of the main-fuel fuel 
injection timing in order to reproduce a particulate filter, A secondary injection EGR playback means to 
usually increase the amount of EGR gas rather than the time of operation while an engine expansion line 
performs secondary fuel injection like an exhaust air line, in order to reproduce a particulate filter is 
provided. When higher than the setting load with which the engine load was beforehand defined when a 
particulate filter should have been reproduced, a particulate filter is reproduced with a lag playback means. 
When a particulate filter should be reproduced, he is trying to reproduce a particulate filter with a secondary 
injection EGR playback means, when an engine load is lower than a setting load. That is, although a lag 
playback means has comparatively high energy efficiency, although a secondary injection EGR playback 
means has comparatively low energy efficiency, the temperature up engine performance is comparatively 
high [ a means / the temperature up engine performance is comparatively low, and ]. So, when the 
temperature of the exhaust air with which an engine load flows into a particulate filter comparatively low 
using a lag playback means when the temperature of the exhaust air with which an engine load flows into a 
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particulate filter comparatively highly is high is low, he is trying to use a secondary injection EGR playback 
means in the 8th invention. 

[0012] Moreover, in order to solve the above-mentioned technical problem, the particulate filter for carrying 
out uptake of the particulate under exhaust air according to the 9th invention is set to the exhaust emission 
control device of the internal combustion engine stationed in an engine flueway. A controllable exhaust air 
flow rate control means is provided for the exhaust air flow rate which flows into a particulate filter. A 
secondary injection EGR playback means to usually increase the amount of EGR gas rather than the time of 
operation while an engine expansion line performs secondary fuel injection like an exhaust air line, in order 
to reproduce a particulate filter, A secondary injection exhaust air flow rate playback means to usually 
decrease the exhaust air flow rate which flows into a particulate filter while an engine expansion line 
performs secondary fuel injection like an exhaust air line, in order to reproduce a particulate filter rather 
than the time of operation is provided. When higher than the setting load with which the engine load was 
beforehand defined when a particulate filter should have been reproduced, a particulate filter is reproduced 
with a secondary injection EGR playback means. When a particulate filter should be reproduced, he is trying 
to reproduce a particulate filter with a secondary injection exhaust air flow rate playback means, when an 
engine load is lower than a setting load. That is, although a secondary injection EGR playback means has 
comparatively high energy efficiency, although a secondary injection exhaust air flow rate playback means 
has comparatively low energy efficiency, the temperature up engine performance is comparatively high [ a 
means / the temperature up engine performance is comparatively low, and ]. So, when the temperature of the 
exhaust air with which an engine load flows into a particulate filter comparatively low using a secondary 
injection EGR playback means when the temperature of the exhaust air with which an engine load flows 
into a particulate filter comparatively highly is comparatively high is comparatively low, he is trying to use a 
secondary injection exhaust air flow rate playback means in the 9th invention. 
[0013] 

[Embodiment of the Invention] Drawing 1 shows the case where this invention is applied to a Diesel engine. 
However, this invention is also applicable to a jump-spark-ignition type engine. If drawing 1 is referred to, 
the engine body 1 possesses four gas column #1, #2, #3, and #4. Each gas column is connected to a surge 
tank 3 through the corresponding inhalation-of-air branch pipe 2, and a surge tank 3 is connected to the 
outlet section of compressor 6c of a supercharger 6, for example, an exhaust air turbocharger, through an air 
intake duct 4 and an intercooler 5. The inlet-port section of compressor 6c is connected to an air cleaner 8 
through the air suction tube 7. In a surge tank 3 and the air intake duct 4 between intercoolers 5, the throttle 
valve 10 driven with an actuator 9 is arranged. Moreover, each gas column possesses the fuel injection valve 
1 1 which injects a fuel directly into a combustion chamber. Discharge quantity is connected to the 
controllable fuel pump 13 through the fuel accumulator 12 with each common fuel injection valve 1 1 . As for 
a fuel pump 13, discharge quantity is controlled so that the fuel pressure in the fuel accumulator 12 turns 
into target fuel pressure. 

[0014] On the other hand, the tee 15 to which an exhaust manifold 14 corresponds, respectively is connected 
to each gas column, and a particulate filter 16 is held in each tee 15. The set section of an exhaust manifold 
14 is connected to the inlet-port section of 6t of exhaust gas turbines of the exhaust air turbocharger 6, the 
outlet section of 6t of exhaust gas turbines is connected to the casing 20 which held the NOx absorbent 19 
through the exhaust pipe 18, and casing 20 is connected to an exhaust pipe 21. Moreover, contiguity 
arrangement of the reducing-agent supply valve 22 for turning a reducing agent to the exhaust air flow 
upstream that a reducing agent should be supplied at the NOx absorbent 1 9 in the exhaust pipe 1 8 between 
6t of exhaust gas turbines and the NOx absorbent 19, and injecting a reducing agent is carried out at the 
NOx absorbent 19. This reducing-agent supply valve 22 is connected to the fuel accumulator 12, therefore 
the fuel for an engine (HC) is used as a reducing agent in this embodiment. In addition, a gasoline, an 
isooctane, a hexane, a heptane, gas oil, kerosene, butane, a hydrocarbon like a propane, hydrogen, ammonia, 
a urea, etc. can be used as a reducing agent. 

[0015] Furthermore, it connects mutually through the exhaust-gas-recirculation (Following EGR is called) 
path 23 as the exhaust manifold 14 of particulate filter 16 lower stream of a river, and the air intake duct 4 of 
throttle- valve 10 lower stream of a river, and the EGR control valve 25 driven with an actuator 24 is 
arranged in the EGR path 23. Thus, if the EGR path 23 is established in the upstream rather than the 
reducing-agent supply valve 22, it will be prevented that the secondary fuel supplied from the reducing- 
agent supply valve 22 is returned to an engine inhalation-of-air path with EGR gas. 
[0016] Furthermore, in the exhaust pipe 18 located between 6t of exhaust gas turbines, and the reducing- 
agent supply valve 22, the exhaust air throttle valve 26 driven with an actuator 25 is arranged. This exhaust 
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air throttle valve 26 is usually maintained by full open. An electronic control unit (ECU) 30 consists of a 
digital computer, and ROM (read-only memory)32, RAM (random access memory)33 and CPU 
(microprocessor)34 which were mutually connected through the bidirectional bus 31, B-RAM (backup 
RAM)35 always connected to the power source, input port 36, and an output port 37 are provided. In the air 
suction tube 7, the mass flow rate sensor 38 for detecting the mass flow rate of inhalation air is arranged. 
The fuel pressure sensor 39 which generates the output voltage proportional to the fuel pressure in the fuel 
accumulator 12 in the fuel accumulator 12 is arranged. Temperature sensor 40a which generates the output 
voltage proportional to the temperature of the exhaust air which flows into the particulate filter 1 6 which 
expresses the temperature TPF of a particulate filter 16 to the tee 15 of an exhaust manifold 14 located in the 
particulate filter 16 upstream is arranged, and temperature sensor 40b which generates the output voltage 
proportional to the temperature of the exhaust air which flowed out of the NOx absorbent 19 which 
expresses the temperature TNA of the NOx absorbent 19 with the exhaust pipe 21 of NOx absorbent 19 
lower stream of a river is arranged. Moreover, the amount sensor 41 of treading in generates the output 
voltage proportional to the amount DEP of treading in of an accelerator pedal. The output voltage of these 
sensors 38, 39, 40a, 40b, and 41 is inputted into input port 36 through corresponding A-D converter 42, 
respectively. Moreover, the rotational frequency sensor 43 which generates the output pulse showing an 
engine rotational frequency is connected to input port 36. On the other hand, an output port 37 is connected 
to each fuel injection valve 7, actuators 9, 24, and 25, a fuel pump 13, and the reducing-agent supply valve 
22 through the drive circuit 44 which corresponds, respectively, respectively. 

[0017] The NOx absorbent 19 makes an alumina support and at least one chosen from Potassium K, Sodium 
Na, Lithium Li, alkali metal like Caesium Cs, Barium Ba, an alkaline earth like Calcium calcium, 
Lanthanum La, and rare earth like Yttrium Y and noble metals like Platinum Pt, Palladium Pd, Rhodium Rh, 
and Iridium Ir are supported on this support. If the ratio of all air contents to the amount of total fuel and the 
total amount of reducing agents supplied in the combustion chamber and the inhalation-of-air path in the 
upstream flueway calls the air-fuel ratio of the exhaust air which circulates that location rather than a certain 
location in an engine flueway, this NOx absorbent 19 will absorb NOx, when the air- fuel ratio of the 
flowing exhaust air is Lean, and the absorption/emission action of NOx which emits NOx absorbed when 
the oxygen density under flowing exhaust air fell performs. 

[0018] In this embodiment, NOx under exhaust air which the air-fuel ratio of the gaseous mixture made to 
usually burn in each gas column at the time of operation is maintained by Lean, therefore is usually 
discharged from each gas column at the time of operation is absorbed by the NOx absorbent 19. However, 
since there is a limitation in the NOx absorptance of the NOx absorbent 1 9, before the NOx absorptance of 
the NOx absorbent 19 is saturated, it is necessary to make NOx emit from the NOx absorbent 19. Then, the 
NOx absorbed amount of the NOx absorbent 1 9 is calculated, and when it increases more than the amount 
of setup as which this NOx absorbed amount was determined beforehand, he emits NOx in the NOx 
absorbent 1 9, and is trying to supply a reducing agent to the NOx absorbent 1 9 temporarily from the 
reducing-agent supply valve 22, and to return in this embodiment. 

[0019] On the other hand during the exhaust air discharged by the engine, the particulate which consists of 
soot, carbon, an organic meltable component (SOF), sulfate, etc. is contained, and uptake of this particulate 
is carried out to a particulate filter 16. However, since engine back pressure will become high if the amount 
of particulate uptake of a particulate filter 16 increases, before engine back pressure becomes high, a 
particulate is removed from a particulate filter 16, i.e., it is necessary to perform the retroaction of a 
particulate filter 16. 

[0020] Then, the amount of particulate uptake of a particulate filter 16 is calculated, and when it increases 
more than the upper limit threshold as which this amount of particulate uptake was determined beforehand, 
he is trying to reproduce a particulate filter 16 in this embodiment. Next, the retroaction of a particulate filter 
16 is explained to a detail. In this embodiment, the engine operational status field which becomes settled at 
the amount DEP of treading in of the accelerator pedal which expresses an engine load as shown in drawing 
2 (A), and the engine rotational frequency N is divided into five fields I, II, III, IV, and V. 
[0021] In Field I, since the temperature of the exhaust air which flows into a particulate filter 16 is quite 
high, even if it does not supply energy from the exterior, the particulate by which uptake is carried out to the 
particulate filter 16 starts combustion automatically, and a particulate filter 16 is reproduced thus. Thus, the 
natural playback approach by which a particulate filter 16 is reproduced automatically is called the 1st 
playback approach. 

[0022] However, in fields other than Field I, since natural playback of the particulate filter 16 is not carried 
out, it needs to reproduce a particulate filter 1 6 compulsorily. So, in this embodiment, in order to reproduce 
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a particulate filter 16 compulsorily, it has the three compulsive playback approaches. The blindness in one 
eye is the approach of more nearly usually than the time of operation carrying out the lag of the main- fuel 
fuel injection timing. Since the temperature of the exhaust air discharged from an engine combustion 
chamber will become high if the lag of the main-fuel fuel injection timing is more nearly usually than the 
time of operation carried out, the temperature of the exhaust air which flows into a particulate filter 1 6 
becomes high, and a particulate filter 16 can be reproduced thus. Such a playback approach is called the 2nd 
playback approach. 

[0023] The second is the approach of usually increasing the opening DEGR of the EGR control valve 25 
rather than the time of operation, performing secondary fuel injection. If an expansion line performs 2nd 
fuel injection, i.e., secondary fuel injection, like an exhaust air line from a fuel injection valve 7 apart from 
the main- fuel injection performed to the circumference of a compression top dead center, since the 
particulate filter 16 is maintained by the oxidizing atmosphere, this secondary fuel burns in a particulate 
filter 16, and the temperature of a particulate filter 16 is raised thus. Furthermore, if the opening DEGR of 
the EGR control valve 25 is increased at this time and the amount of EGR gas is increased, in order that the 
new air volume supplied to an engine combustion chamber may decrease, the temperature of the exhaust air 
which flows into a particulate filter 16 can be raised easily. Such a playback approach is called the 3rd 
playback approach. In addition, the fuel by secondary fuel injection is hardly contributed to an engine 
output. 

[0024] The third is the approach of reproducing a particulate filter 16 by usually decreasing the opening 
DEX of the exhaust air throttle valve 26 rather than the time of operation, performing secondary fuel 
injection. The temperature of the exhaust air which flows into a particulate filter 16 as it mentioned above, 
when secondary fuel injection was performed is raised. Furthermore, since the exhaust air flow rate which 
should be heated if the exhaust air flow rate which decreases the opening DEX of the exhaust air throttle 
valve 26 at this time, and flows into a particulate filter 1 6 is decreased is made to decrease, the temperature 
of the exhaust air which flows into a particulate filter 16 can be raised still more easily. Such a playback 
approach is called the 4th playback approach. 

[0025] Although it is necessary by the 2nd playback approach to increase the main-fuel injection quantity so 
that an engine output torque may not decline, the amount of increases is few. However, since there is a 
limitation in the amount of lags of main-fuel fuel injection timing, the temperature up of the particulate filter 
16 cannot be carried out sharply and promptly. By the 3rd playback approach, although a fuel is consumed 
for secondary fuel injection, the temperature up of the particulate filter 16 can be carried out sharply and 
promptly. By the 4th playback approach, in addition to the fuel for secondary fuel injection, it is necessary 
to increase the main-fiiel injection quantity so that an engine output torque may not decline. However, since 
the exhaust air flow rate which should be heated decreases, compared with the 3rd playback approach, the 
temperature up of the particulate filter 16 can be carried out sharply and promptly. Therefore, the specific 
fuel consumption in the 1 st playback approach will be the smallest, specific fuel consumption will become 
large at the order of the 2nd playback approach, the 3rd playback approach, and the 4th playback approach, 
and the temperature up engine performance will be excellent in order of the 2nd playback approach, the 3rd 
playback approach, and the 4th playback approach. 

[0026] Considering the thing of specific fuel consumption, it is most desirable to use the 2nd playback 
approach. However, in Fields III and IV, since the temperature of the exhaust air which flows into a 
particulate filter 16 is low, if the 2nd playback approach is used, temperature of a particulate filter 16 cannot 
fully be raised. Similarly, if the 3rd playback approach is used in Field IV, temperature of a particulate filter 
16 cannot fully be raised, but if the 3rd playback approach is used in Field III, specific fuel consumption 
will increase. Then, he is trying to use the 4th playback approach in Field IV using the 3rd playback 
approach using the 2nd playback approach in Field III in Field II. In addition, correspondence relation with 
the playback approach set up to a field and each field is shown in drawing 2 (B). 

[0027] In addition, in Field V, the temperature of the exhaust air which flows into a particulate filter 16 is 
quite low, and it is very difficult to reproduce a particulate filter 16 for this reason. Then, he is trying to 
forbid the retroaction of a particulate filter 16 in Field V. By the way, the fields where engine operational 
status belongs frequently according to a car operator differ. However, when the field where engine 
operational status belongs most frequently is Field II, if I hear that the amount of particulate uptake 
increased more than the upper limit threshold and it reproduces a particulate filter 16 by the 4th playback 
approach when engine operational status belongs to Field IV, specific fuel consumption will increase 
preferably. Rather, the retroaction of a particulate filter 16 is forbidden at this time, and when engine 
operational status shifts subsequently to Field II, the direction reproduced by the 2nd playback approach can 

« » 
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reduce specific fuel consumption. Moreover, if engine operational status shifts to Field I and it is made to be 
reproduced by the 1 st playback approach, specific fuel consumption can be reduced further. 
[0028] So, in this embodiment, it asks [ from ] for the field AFRQ where engine operational status belongs 
most frequently based on engine operational status hysteresis among field I-IV. The field where the 
playback approach that specific fuel consumption is smaller than the playback approach set up to this field 
AFRQ and this field is set up is chosen. The field where engine operational status was chosen when the 
amount of particulate uptake increased more than an upper limit threshold (A selection field is called 
hereafter) When the retroaction of a particulate filter 1 6 is forbidden when not belonged to ASLCT, and 
engine operational status shifts subsequently to the selection field ASLCT He is trying to reproduce a 
particulate filter 16 by the playback approach set up to the field where engine operational status belongs. 
[0029] Namely, when the field AFRQ where engine operational status belongs most frequently is Field I, the 
selection field ASLCT turns into Field I. When Field AFRQ is Field II, the selection field ASLCT turns into 
Field I and Field II. When Field AFRQ is Field III, the selection field ASLCT turns into Field I, Field II, and 
Field III, and when Field AFRQ is Field IV, the selection field ASLCT turns into Field I, Field II, Field III, 
and Field IV. 

[0030] Drawing 3 shows the timing diagram which shows the case where the field AFRQ where engine 
operational status belongs most frequently is Field II, therefore the selection fields ASLCT are Field I and 
Field II. In drawing 3 , ON means, respectively that the retroaction according [ OFF ] that the retroaction of 
the particulate filter 16 by each playback approach is performed to each playback approach is stopped. If 
drawing 3 is referred to, the amount SP of particulate uptake will increase more than the upper limit 
threshold SPU in time amount a. Since the field DOCA where engine operational status belongs at this time 
is Field IV, the retroaction of a particulate filter 16 is not performed. Subsequently, in time amount b, if 
Field DOCA shifts to Field II, the retroaction of a particulate filter 16 will be started by the 2nd playback 
approach. Subsequently, in time amount c, if Field DOCA shifts to Field I, it will be reproduced by the 1st 
playback approach. Since natural playback of the particulate filter 1 6 is carried out in Field I as mentioned 
above, the 2nd playback approach is stopped at this time. Subsequently, in time amount d, if Field DOCA 
shifts to Field II again, the 2nd playback approach will be performed again. Subsequently, in time amount e, 
if the amount SP of particulate uptake becomes small rather than minimum threshold SPL, the 2nd playback 
approach will be stopped, namely, the retroaction of a particulate filter 16 will be completed. 
[0031] Moreover, if Field DOCA shifts to Field III, i.e., the outside of the selection field ASLCT, when the 
retroaction of a particulate filter 16 is performed in time amount f, even if the amount SP of particulate 
uptake is larger than minimum threshold SPL, the retroaction of a particulate filter 16 will be stopped. Thus, 
in this embodiment, the selection field ASLCT is chosen based on engine operational status hysteresis, and a 
group, then a particulate filter 16 are reproduced for engine operational status by the selection field ASLCT. 
On the other hand, the 1st to 4th playback approach is set to IV from Field I, respectively. Therefore, the 
view that choose at least one playback approach from two or more playback approaches based on engine 
operational status hysteresis, and the particulate filter 1 6 is reproduced by the selected playback approach is 
also made. Moreover, as long as the amount SP of particulate uptake is larger than the upper limit threshold 
SPU, whenever engine operational status belongs to the selection field ASLCT, a particulate filter 16 is 
reproduced. Therefore, the view that the stage when a particulate filter 16 should be reproduced based on 
engine operational status hysteresis is set is also made. 

[0032] It is not desirable to remove a lot of particulates at once like the 4th playback approach, in a place, as 
it is also with the playback approach that specific fuel consumption is large. On the other hand, if the upper 
limit threshold SPU is made small, the particulate amount which should be removed in 1 time of a 
retroaction can be reduced. So, when the specific fuel consumption of the playback approach which should 
be used for the retroaction of a particulate filter 16 is large, he is trying to define the upper limit threshold 
SPU small in this embodiment compared with the small time. Consequently, when the specific fuel 
consumption of the playback approach which should be used for the retroaction of a particulate filter 16 is 
large, compared with the small time, the particulate amount which should be removed in 1 time of a 
retroaction is lessened. 

[0033] That is, the upper limit threshold SPU in case the field AFRQ where engine operational status 
belongs most frequently is Field IV is made the smallest, and it is enlarged in order of SPU in case SPU in 
case SPU in case Field AFRQ is Field III, and Field AFRQ are Fields II, and Field AFRQ are Fields I. 
Drawing 4 is a routine for determining the selection field ASLCT. This routine is performed by interruption 
for every setup time defined beforehand. 

[0034] Reference of drawing 4 determines first the field DOCA where the present engine operational status 
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belongs using the map of drawing 2 (A) at step 50. At continuing step 51, it is distinguished whether the 
current field DOCA is the same as the field AOLD in the last processing cycle. Subsequently to step 52 at 
the time of DOCA=AOLD, it progresses, and the increment of the counted value CA showing the time 
amount by which the field where engine operational status belongs is maintained identically is carried out 
only for 1. Subsequently, it progresses to step 56. On the other hand, when it shifts from the last field AOLD 
at the time DOCA of DOCA!=AOLD, i.e., a current field, in step 51, subsequently to step 53 it progresses, 
and it is distinguished whether counted value CA is larger than constant value CAT. At the time of 
CA<=CAT, it jumps to step 55. Subsequently to step 54 at the time of CA>CAT, it progresses, and the 
increment of the frequency S of Field AOLD (AOLD) is carried out only for 1 . In this case, counted value 
CA expresses the time amount by which engine operational status was maintained by AOLD, and if engine 
operational status is maintained by AOLD beyond fixed time amount, frequency S (AOLD) will increase. 
Counted value CA is cleared at continuing step 55. Subsequently, it progresses to step 56. 
[0035] At step 56, the current field DOCA is memorized as AOLD. At continuing step 57, the largest thing 
is set to AFRQ among i=I, and (II, III, IV). [ frequency S (i) and ] At continuing step 58, the selection field 
ASLCT is determined based on AFRQ. Drawing 5 and drawing 6 are the routines for performing flag 
control. This routine is performed by interruption for every setup time DLT defined beforehand. 
[0036] Reference of drawing 5 and drawing 6 determines first the field DOCA where the present engine 
operational status belongs using the map of drawing 2 (A) at step 60. At continuing step 61, it is 
distinguished whether the current field DOCA is Field I. When the current field DOCA is not Field I 
(DOCA!= "I"), subsequently to step 62 it progresses, and it is distinguished whether the playback execution 
flag XCR is set. This playback execution flag XCR is set when a particulate filter 1 6 should be compulsorily 
reproduced by the 2nd to 4th playback approach (XCR= "1"), and it is reset except it (XCR= "0"). When the 
playback execution flag XCR is reset, subsequently to step 63 it progresses, and it is distinguished whether 
the playback demand flag XRD is set. This playback demand flag XRD is set when a particulate filter 16 
should be reproduced (XRD= "1 "), and it is reset except it (XRD= "0"). When the playback demand flag 
XRD is reset, subsequently to step 64 it progresses, and the particulate amount dCP by which uptake is 
carried out to a particulate filter 16 per unit time amount is computed. This particulate amount dCP is 
beforehand memorized in ROM32 as the addition value of the fbel quantity injected from a fuel injection 
valve 1 1 , the inhalation air mass flow rate Ga, the engine engine speed N, and a function of the particulate 
collection efficiency of a particulate filter 16. At continuing step 65, the amount SP of particulate uptake of 
a particulate filter 16 is computed by integrating the product (dCP-DLT) of the interruption time intervals 
DLT and dCP of this routine (SP=SP+dCP-DLT). At continuing step 66, the upper limit threshold SPU is 
computed based on the field AFRQ where engine operational status belongs most frequently. At continuing 
step 67, it is distinguished whether the amount SP of particulate uptake is larger than the upper limit 
threshold SPU. A processing cycle is ended at the time of SP<=SPU. Subsequently to step 68 at the time of 
SP>SPU, it progresses, and the playback demand flag XRD is set. 

[0037] When the playback demand flag XRD is set, it progresses to step 69 from step 63, and it is 
distinguished whether the current field DOCA is in agreement with the selection field ASLCT. 
Subsequently to step 70 at the time of DOCA!=ASLCT, it progresses, and the playback execution flag XCR 
is reset. That is, the retroaction of a particulate filter 16 is forbidden. Subsequently, it progresses to step 64 
and addition processing of the amount SP of particulate uptake is performed. On the other hand, 
subsequently to step 71 at the time of DOCA=ASLCT, it progresses, and the playback execution flag XCR 
is set. That is, the retroaction of a particulate filter 16 is started. 

[0038] When the playback execution flag XCR is set, it progresses to step 72 from step 62, and the 
particulate amount dRP removed from a particulate filter 16 per unit time amount is computed. This 
particulate amount dRP is beforehand memorized in ROM32 as a function of the playback approach, the 
particulate filter temperature TPF, the inhalation air mass flow rate Ga, and the engine rotational frequency 
N. At continuing step 73, the amount SP of particulate uptake of a particulate filter 16 is computed by 
integrating the negative value (-dRP-DLT) of the product of the interruption time intervals DLT and dRP of 
this routine (SP=SP-dRP-DLT). At continuing step 74, it is distinguished whether the amount SP of 
particulate uptake of a particulate filter 16 is smaller than minimum threshold SPL. A processing cycle is 
ended at the time of SP>=SPL, subsequently to step 75, it progresses at the time of SP<SPL, and the 
playback execution flag XCR and the playback demand flag XRD are reset. 

[0039] On the other hand, when the present field DOCA is Field I (DOCA= "I"), it progresses to step 76 
from step 61, and the particulate amount dRP removed from a particulate filter 16 per unit time amount by 
the 1 st playback approach is computed. The amount SP of particulate uptake is computed at continuing step 
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77 (SP=SP-dRP-DLT). The playback execution flag XCR is reset at continuing step 78. 
[0040] Drawing 7 and drawing 8 are the routines for performing playback control. This routine is performed 
by interruption for every setup time defined beforehand. Reference of drawing 7 and drawing 8 
distinguishes first whether the playback execution flag XCR is set at step 100. When the playback execution 
flag XCR is set, subsequently to step 101 it progresses, and the field DOC A where the present engine 
operational status belongs is determined using the map of drawing 2 (A). At continuing step 102, it is 
distinguished whether the current field DOC A is Field II. When the present field DOC A is Field II (DOCA= 
"11") (i.e., when the 2nd playback approach should be performed), subsequently to step 103 it progresses, 
and the correction factor KT (> 0) of the main-fuel fuel injection timing TMI is computed. This correction 
factor KT is beforehand memorized in ROM32 as a function of the particulate filter temperature TPF, the 
inhalation air mass flow rate Ga, and the engine rotational frequency N. Secondary fuel oil consumption QSI 
is made into zero at continuing step 104. At continuing step 105, the correction factor KEGR of the opening 
DEGR of the EGR control valve 25 is made into zero. At continuing step 106, the correction factor KEX of 
the opening DEX of the exhaust air throttle valve 26 is made into zero. Subsequently, it progresses to step 
120. 

[0041] When the current field DOCA is not Field II (DOCA!= "11"), it progresses to step 107 from step 102, 
and it is distinguished whether the current field DOCA is Field III. When the present field DOCA is Field III 
(DOCA= "III") (i.e., when the 3rd playback approach should be performed), subsequently to step 108 it 
progresses, and the correction factor KT of the main-fuel fuel injection timing TMI is made into zero. The 
secondary fuel oil consumption QSI is computed at continuing step 109, and the correction factor KEGR of 
the EGR control valve opening DEGR (> 0) is computed at continuing step 110. These secondary fuel oil 
consumption QSI and a correction factor KEGR are beforehand memorized in ROM32, respectively as a 
function of the particulate filter temperature TPF, the inhalation air mass flow rate Ga, and the engine 
rotational frequency N. At continuing step 111, the correction factor KEX of the exhaust air throttle valve 
opening DEX is made into zero. Subsequently, it progresses to step 120. 

[0042] When the present field DOCA is not Field III (i.e., when the 4th playback approach should be 
performed) (DOCA!- "III") (i.e., when the present field DOCA is Field IV) (DOCA= "IV"), subsequently to 
step 1 12, it progresses from step 107, and the correction factor KT of the main-fuel fuel injection timing 
TMI is made into zero. The secondary fuel oil consumption QSI is computed at continuing step 109, and the 
correction factor KEGR of the EGR control valve opening DEGR is made into zero at continuing step 110. 
At continuing step 1 1 1 , the correction factor KEX (<0) of the exhaust air throttle valve opening DEX is 
computed. This correction factor KEX is beforehand memorized in ROM32 as a function of the particulate 
filter temperature TPF, the inhalation air mass flow rate Ga, and the engine rotational frequency N. 
Subsequently, it progresses to step 120. 

[0043] At step 120, the basic main-fuel fuel injection timing TMB is computed, and the main-fuel fuel 
injection timing TMI is computed at continuing step 121 from the basic main-fuel fuel injection timing 
TMB and a correction factor KT (TMI=TMB+KT). At continuing step 122, the basic EGR control valve 
opening DEGRB is computed, and the EGR control valve opening DEGR is computed at continuing step 
123 from the basic EGR control valve opening DEGRB and a correction factor KEGR 
(DEGR=DEGRB+KEGR). At continuing step 124, the basic exhaust air throttle valve opening DEXB is 
computed, and the exhaust air throttle valve opening DEX is computed at continuing step 125 from the basic 
exhaust air throttle valve opening DEXB and a correction factor KEX (DEX=DEXB+KEX). In addition, the 
basic main-fuel fuel injection timing TMB, the basic EGR control valve opening DEGRB, and the basic 
exhaust air throttle valve opening DEX are beforehand memorized in ROM32, respectively as a function of 
the inhalation air mass flow rate Ga and the engine rotational frequency N. 

[0044] He supplies the fuel for particulate filter heating to a particulate filter 16 using secondary fuel 
injection, and is trying for this to reproduce a particulate filter 16 in the embodiment described so far. 
However, an additional fuel injection valve is arranged and you may make it supply the fuel for heating 
from the fuel injection valve of this addition in the flueway of the particulate filter 16 upstream at a 
particulate filter 16. Moreover, he is trying to control the exhaust air flow rate which flows into a particulate 
filter 16 by controlling the opening of the exhaust air throttle valve 26 by the embodiment described so far. 
However, you may make it control the exhaust air flow rate which flows into a particulate filter 16 by 
controlling the opening of the throttle valve 1 0 arranged in an engine inhalation-of-air path. 
[0045] Furthermore, the approach of preparing an electric heater in a particulate filter 16, and heating a 
particulate filter 16 directly as the compulsive playback approach of a particulate filter 16, the approach 
using a burner, the method of usually changing into a rich side the air- fuel ratio of the gaseous mixture made 
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to burn in an engine combustion chamber rather than the time of operation, or the approach of more nearly 
usually than the time of operation carrying out the lag of the ignition timing in a jump-spark-ignition type 
internal combustion engine can be used. 
[0046] , 

[Effect of the Invention] A particulate filter is certainly reproducible, maintaining energy efficiency highly 
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[0 0 1 1 ] £tc, 7#g<DJ^K<£n&£6#g©^9§ 

zmm&mtRz titcmm* /c«s*#stcis ox ^je<* 

^ ^;l/^^®M9f^3l5SrttciegU/crt 

S»EGRB4?g^l^J:^5Ctr^6 B 
[ 0 0 1 2 ] ±i2»«£«?&-rSft:tf>CC9#g© 30 

&>v»*T4 u- by 4J\s2*mM8mmmmc&m 

5 <L fttC E G R At* flMKHgH? J: 0 & tfAt £ 2 IX 
SlfEGRBt^gi, 7^^^U-h7^^^ 

^S^il^SS^ 0 2:fc«S«Miti*ffi 

bsi> <t * tc« 2 xmm e g rw^sjc j: g ^f- ^ 4- * 

by j iisZ&n&L, >^v~ 4*r*v—by << )\>%%: 
^u^W^&cfc^fcLri^&o 2^c«W 

E G RB4^g«x^ Jl^^&HMftiClH? ti 
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[0013] 

««iitta3o©«fir# i. #2. #3, 
#4«Mrr*. #affltt*f[6-r^»as«2^/My-c 

H4fcJ:^>*~*-^5£/rLTifi^tS, 

3 <h W>#-^-^ 5m<DmM#? b AfoiCUT 2 * ^ 
x-^9^CctO|gS6$n^^a ^ h^l O^geg^n 

ww* 1 1 <&jwrr £ 0 &»4««# 1 1 «ftacMR» 

gEE^l 2€r/rUttUS^*fliapoJffi35:«S?4^>^l 3 fc: 

[0014] — ^ &§mictem^~*>i> Kuof 

m£-tr>6 tcDAnffltcs^tt^ti. gp^^-^>6 t 

offlpaB«sp»e is^itnox mm 1 9 ^iRs 

W2 1 icmffiZti&o $/c, gm^-l^>6tiNOx 
^iR§iJ 1 9 WKOmSSM 1 8 F*9CC [iNOx RiRSRI 1 9 CCS 

& mm-r & tc&<Dm7vffl&&fr 2 2 & n o x ^ir^j 1 9 

KBSKSHSn*. C<0«5WJ«l&^2 2»j|IB4*BES 
1 2 tcg^ 5 nt*s 0 v L tc& ~> 
CDj^W (HC) i^m^Mt Uffll^nSo «c*$, jItc 

[0015] 56^C, l/-h7-f;^l 6T 

i»oSfa^^.*-rt/ F 1 4 <t x xp-;F 1 0 Tifccom. 

bAtmmnmm (jwtegr^^t) mk2 

3^0t5t^cM^n, EGRj15§2 3rtcc«r ^ 
^•^x-^2 4^Cj:^|gKi5ti^>EGR$fJtai^f 2 5^12 
C(Dcfc^CCil7U^*&#t ; 2 2cfc 0 4>_b^E 

g Riiss 2 3 ^ j: ^ tc-r <h«7ara«i&^ 22^ 
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[0016] nmz-msQ t tmTtffl&i&fr 
2 2mic&_m-?z>nm<gi %n^c\t.r^^^^-^2 5 

~* h (ECU) 3 0(if> ; ^;U3>ba^^6^ 
<»J- F*>«;y* l J ) 32. RAM (7>yAr^-b 

xy^ty) 33, CPU (70ayp-fe7if) 34, 

»RffiaBtC«tt3tin^B-RAM ('<»*T*:/R 
AM) 3 5, fcJ:0'ffl^h3 7^: 

**ffiTSfe*<DKfia«H2>^3 8*siEKS*iS. JUS 
*4*ESl 2CC«jB»«EESl 2WCD»4ffitCj:b0ilU/c 
W^«E«r«*r*j|Rt*EE-fe>1f3 9*Si2ia3ti^. 

«e A*r gf ^<du&ic ttm u tc mt>mEE& «*-r *> msl 

-fe>1f4 0 a#iSHS4v NOxRJRSU 9Tflfc<E>SF« 
^2 l&CteNOx^iRSUl 9©MTNA^tNOx 

*fB*t-*att*te>lJ*4 0 b#E«£*i£. £/c, Kf^ 
3A^S-fe>1^4 l«T^-fe^U^^KDe*ii*fiDEP 
Cctt«L/^W*WBE*^-r*. cn6-fe>1^3 8, 3 
9. 4 0a, 4 0b, 4 1 <DttiftMEite^tl^tlttfi&~§~ 
^AD^4 2^ltAA^ h 3 6KA^3n 

*tc, a##- h 3 6 latmMMmst&m-? mjj'* 
W;*?*- h 3 7«-eti-e f n>pf0-r^igi&iii5§4 4^L 

T^f4W#r7, T*^x-£9, 2 4, 2 5, 

3, fcj:a f S7c^*&#2 2 cc -en-ens^ 

[0017] NOxRiRSU 9«Wit«riU5^*fi» 

H, A'y^ABa, ^;u->r>ACacD<fc'5^r;u^7y± 

d, P^ARh, A VisVJ* I r^<fc5&ft£Jl<i:#5 

/c^»41fe <fc ^S7cSrjfiCc*f-r ^>^mscDi:b^ ^ 
<D{4S^Sg®T^S^O^«SJti|**r^<h, CON Ox 

1 9 »«at *Sf«©£«Sit# «; - >o i * « 

<fc ^ L /c N O x SrgfetHiT & N O x <DWfo fflflEfli 
[0018] 4^flW7»9«jnE^CcSAffir«BjR 
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^ONOx^NOxRiRSRIl 9«IRJR3*1-S. iC5 

NOx»JRS0l 9©NOx»iR*B*ec«|BSSL*s*^ 
O-CNOxRiRSOl 9©NOxKJRffi^«aW"r*H5CC 
NOx^iRSUl g^eNOx^j&W^&i&g^&So 

^crifc^assMartt* noxqr^j 1 9<dnox5&iK 

10 3*11 9CC«^J*— ^W8C«l&OrNOx»iDCWl 9F*9 

[0019] — jj s «i»^6»msti-5»a*«:»-r 

W«^I»flE» (SOF) , iJvU:?*- h 
£ *p 6 fc: 7 s * * * jt. U - h tiT *5 0 , C CD/ * 

f--* Hs^-fw + *u— by 4)vz i 6tci$m 

-C«W»Jl3Wff< tt*«r«C^-# U- Y7 1 

[0 0 2 0] fcr^HMilirii, u- h 

7 ^ Jl/^ 1 6cd^*t- htSMM^^^b. CCD'* 

Tte^2 (A) tc^^n^cfc^tctsKfi^^^-rr^-fe 

^;KD3@^jA^S DEPi AKIhHE% N <h CC J: 0 ^ 
i^WlERlM^^Soo^ I , II, III, 

30 IV, V 0C#S»S JVC 

[0 0 2 1 ] ®iS I ^ti/^^-Y U- h 7 -y;U^ 1 6 

*;u^«#&o^< r ^^•r*-/ u- v -< )iz 1 6 

[0 0 2 2] iCW M^cl K^OWdrtt^^-r* 
40 ^. h 7 ^;U^ 1 6 £»WfltycB*'r£i£*#&'5. 

fe m n -r z t mmmmwfr e m a ^ n ^> » »<o jas^iK 

< tzZCD-CJ^ a is- by a 1 6$cij£AT£SE 
SKDfflffi3WW< »f< Lt^-f*»U-F7^;l/ 

^2CDW*^ffiifft;T^o 
50 [0 02 3] Zlog«2^»4««^tf^ooE GR$(J 
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Wlr2 5<DP§gDEGR^il^aSB#cfcO 4>ifAT^>^ 

- 1 6^{b#S^tc^^tiri^(Dr'C 

j£U 8r< U^f^aU- Y V 4 )V2 1 6<£>^S# 
iS#)6*l£o 5 6tC, C(Di#EGRJl]ai^2 5CD^S 
D E G R £tfAUT E G R ^S^tiAT -5 £«H*Kffi 

#2 6 <DPHgD E X ^rilSM^^J: 0 &M4>T & C L CC 

: m>-$z> ct fin^-r^ ^ g^s*****^ u «> en %><dx 

[0 02 5] »2©StSffirtt, tSWffl^ 

ffl<DMftmtfCtem¥?-&$>2><D-e'*-r 4 Jr^u-Yy 4 & 

I»^W5CiOT^^ 0 gr4<DB£:frffi-ctt2 
cDlli^iSCcJt^T^T^ 3^ is— by j )i 2 i 6£A 

ffi. <om^^<D\mtemumfett&nx^z> c t cc 

[0026 ] flMffiSW® Cim^iS2 coSi^ 

»«<jwaffi#ffit >©-rsr 2 cowfe^^ffl & <t x^- 4 

YV 4 )l>% 1 6(D^£+#CC^#&C<h#-C 
^tj^^V-Yv 4 frZ 1 6 0taK£+#&cH#>&C 
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ttmmm&i$ttz>o tcxmmi i -c«ai 2 
tt^fflc^ m^i i 1 r«m3cDB^^^ffli\ mm 

%&mz (B) cc^£*rri>£ 0 

[0 02 7 ] »t1iA'f^ is-Y? 4* 

r-4 **\s-Y7 4 )i>2 1 e &n&-r 2><D&&*bxmU 
I vccjiLrc^i^tc^'T-^^^u- HS*fi^±K 

<DL*ia [ Z'^4*~ U- 1 6<DW^ffl^ 

20 £|jtU *c»-C«B8JMEtKSfcW««I I^c^tfU/c<t# 

^>o ^/c anaiEt^s^^ 1 trc&ifuxm 1 © 

[0028] -ecr$iftisr«, ffinxetKffins 
fca^i*r««ijiR«:s8^*fe«*K:jji'rs««AF r 

Q^rMi^ I — I VCD0^^6*<56, CCDM^AFRQ, 

30 >^4*~u- Yffimm&±m\s*i<m&*) *>&<t£** 

fflRm&mvmm a s l c t cc mf utctzic^ mmm 

[0029] -r^t)^. mmmmRm&&b$micm*? 
zmm a f r Qfimm kd±& tazmvmt&A slct 

40 ttmmi . M^AFRQ^jgJl KDi^CC^jl 

{R^i|gASLCT«^igI*Jcfc^^I IiftO, 
AFRQ^Iil I I CD<b ^l/CteMIR&MA S L C Tti 
««I IfecfcO'M^I I Ii&O, ««AFR 
Q3W«« I VCDi^CC A SLCT I , 

mmi i, m^i 1 iwoiisivi^s, 

[ 0 0 3 0 ] 13 3 »«PBXIStK!!8^«&ffi9B(cJK'r^ffi 
«AFRQ^fi«I L^orjSJR««AS 

^t-h^un^ 0 S3Cc*5i^roN«^W*^7i£ 

50 CCcfc^^^^^+^U- 4)1,5 1 6 COIf^f^ffl^tf 



« 



n 

Sntl^Ci*, OFF&iSI? Office cfc £ 

t^r8$Hibcc*5(,*T, ««doca#««i i tc^frr 

z±m2<Dm&ymicj:K>'*7-j**\s- w i 

C A #B 0* «« I I tc ^tf *T 6i^2 CDS zzfimw W O' 
^t£*i&„ #Ct>rB$figefc::telr>r, 

[003 i ] B^r^f tctenr^rw h ? 

a i i itc, -r3tc*>^as?««As LCT 

^16©B«WM?ni> 0 c©<fc5Cc*3IJfeSR« 

aiR««A s l c T*BNXfiwrafiecs-^i> 
r stR l , tRHSEtm^amflttiA s l c t ccair * 

i #>e> i vcc«:^n^mg i ^e»t4os4M^ 

< ooW**ffi*«Ha(Etfc«JHffitc*-^liTia 30 

;^ l 6^W4irt^iiOi^^t#s 0 £/c, ^* 

*#1>KK9, «H«(Etfc«**iafR««ASLCT«:H-r 

^Stc^-f^u- i 6 sn&o b 

5JI:frkr*#£ D 

[0 03 2] £C^>r, W*M^4<D?S£:fr^J:5fc: 
L^ffiS PU^t/Jn^ < -T^i— [II<DW£flyBK:*5l>r 

r#jUfcS8«rra:, ^^^u^h7^^i6(DS 
i ^ Ktt/h $ i > t & teJt^r ±rb u £ i s p u £/h $ 

<5£#£J:5K:.l,ri>£. ^r^^u-h 

s*ffiflaccfci*ri«*3n*^*^^**u- so 
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[0033] -r&*> «^etfce*«fe«S8K:)s-r 

^^AFRQ^ig I VcD<t#<D±P&L£(,>ffiSPU 

#«*>>h3<S*K i^AFRQ«I I I 

SPU, i^AFRQ^il ICDi^CDSPU, ffitgt 

AFRQ#«« I CD<h^CDSPUcDi®CcA#< £*l£o 
H4tt»!R««AS LCT£&^T£fca&<D*>-*>r 

iA#K: < j; r? r^f3*i<s. 

[0 0 3 4]14^#It5<!:, J^f 7 7*5 Orii 
3RaE©«H iB6t«R^ « Utl^HB«DOCA*JH2 

(A) ©v^^ffl^r*5l3n-5o tt<^^^^5 1 
r«^fiEO^iSD OC A&WmoftmV A *JWC*5tt 6 

ma o l d i n^o DOC 

A = AOLDOi SCCWSfctvr *:/5 2 tcit^ «8 
Kiai6tt98<DfllT S tclBa* S JVC I > 3 B9IB * 

m~*^> bffiCA*U/ctt^>^y^> h£ft£o 
^txf7 7*5 6&cjit* 0 cfttcfcfu* 7s"r~jy'h 1 &c 
*j^tDOCA^AOLDOi^ 4 Tfr:bo^<D6Ri^ 
D O C A 3^HfrHO«« A O LD^ 6^tf U tc t % CC«^C 
l^r^^-^ 3CC?t^, #^7> hfBCA^— ^<BC A 
T^O^A^t^^^^W^J^n^o CA^CATcDi 
tltCteX'T'vy'b 5CC^^>^-5 0 CA>CATCD<t 
^^C^l^rXT^ ^ ^5 4tCil^ v M^AOLDCD^S 
S (AOLD) ifil tcm>? VJ> h^n^o CCDi# 
1^ *^>hffiCA««B9illE««83WAOLDCc«a*S 
n/cB$^^^Ur*5 0. «BB«IEJK«3&«A O L D JC— ffi 
B*ra«JJtJ^Stl*<!:«a[S (AOLD) ^tf^^n 

^ 0 g<xf77'5 5rii^^>HCA^^i;r^ti 

[0 03 5] ^5 6 r«lfi©i«D OC A^A 

OLD<tLrfet£sn& 0 «<^f7^5 7rii«Bs 

(i) (i = I, II. III. I V) CD5 o^&;*c^ 
l^(D^AFRQi$n^ e ^<Xf 77*5 8tttAF 
RQKS^^tltRM^A S L C T^$n^„ §5 
fecfcO¥6«7 ^ y$fJfflJ^lltf'r^/c^cD;l/-^>r^> 
^ e CCD;l/-^>^d6^6n/c^B#r^DLT«CD 

SO 0 J: o r j»f 5 ti 

[0 036 ]15fcJ:OT6^:#It^i, JfXf^ 
^6 0r«3Hffi©«H«IEtfc«^«0ri>Sffl«cDOC 
A«2 (A) OV9^«ffil»r'8tiS3tiS. m<*7* 
1 r^acD^i^DOCA^^I r*&3^S*» 
3W*M3*l*. ia©giDOCA«I%^ (D 

oca^ "i" ) <h^cc«yci^rx^^^6 2^Cil^, 

$tl^> 0 CCDS^tf^^^XCR«m2^6^4CDW 

s*-r^*<t#cc-fey h^n (xcr= " 1 " ) , 

h (xcr= "o" ) &<Dr&&o 

W^lltf^^^XCR^U-fe y hS*iri>Si#CC»^C 



» 
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XRDI^f^aU- bv a yvz 1 6£W£f 
Ztc-tev bZti (XRD = "1 - ) % frtl&MXV-kv 
bZtiZ (XRD= "0" ) h<DT?&Z> 0 W^^yy 

i eicffimztiz^?-<*~i'-' b&dcp&mmzti 

Ga. tS^HI^N, fc<fcOO<<yw**l^-- h7 
1 6CD^tw * ^ hfiil^^cD^Si LT^abRO 
M3 2ftK:fet^£*'lTl>&o i<^f ^6 5tlJ$;l/ 
-^^©aiOjA^lffllfflHDLTfecfcCJfdCPOflR ( d 
CP-DLT) *SI»-rSCiCCj:0^^^*U- h 
7 -f fr$ 1 6CD^rw L— hlllS p&mnzti 
h (SP=SP+dCP • DLT) o i<Xf->7'6 6 
r»«B8«E««*s*fe«»tC«-r 4««A F R QKS 
rJi»T±|RO*cH»SPUjWfcBS*i£. tt<*^*:7 
6 7t?tt/<f-f**l/- hJIJMKS P#JL81L£l><ilS 20 

pucto b^jrc^s^wststis. sp^spucd 
fcfcKXivc* 6 stcjt*. it^7 7yxRD 

[003 7] MS$77yXRD^-> h^n/c<h^ 
&Cte:x 7* ? y' 6 3 6 X * :?* 6 9 tcit^, ^SbCDM*S 
D O C A #SitR«« A SLCTi — Sc^T £ jfrS^J&*#JJi!l 
Ztl2> 0 DOCA^ASLCTCDi^iai^t^f^ 
^7 0^cii^, S^Htf^^^XCR^y -fe v b ZtL 
6o Tfc*>^'^-/ U- h 7 -f 1 6<D|?£fEffi 30 

\s-bmmmsp<Dm»mm&ifiiti2> 0 cntt#tu 

DOCA = AS L C T <E> £. # &C te^Kl ^t'Xf 7^7 1 K: 

-r^-f by 4)^2 i eos^ffltfWteSft 

[0 038] m^Mfty ^ PXCRtt-te * b $n/ci# 
-Y^^b- hSdRP^tB^n^o CCD/Stw P 40 

SISNcDK^i irfjf)ROM3 2rtccist^$nrc^ 

»DLTfc<fctfdRP©1R<Dfiffi (-dRP • DLT) 
£Sirr£C£&£<£D^7^*^ U- by H frZ \ §<D 

^•^^^^u-HiflifiSP^fittHsn-s (sp = sp 

-dRP-DLT)oi< X^^y'l 4X?te'^4*~ 

v—by a)\s% i 6©^f--f^^u- hffsiss p#t 

KB(y#l»ffl[SPL<fcO fe/h3l^5^^*iJ»iJSn&, S 50 
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P^ SPLCDt&fctePtmyJZfr&mTL. SP<S 

PLoitzictrji^-cAT-vy'i 5Kii^ w^Htf? 

^yxCRiJ^^W^H^^^^XRD^'J-fe^ 

[0 039]-^, ^«E<DM^DOCA^MiSI 
(DOCA= I ) CC«^^^^6 liPh^v^fl 

HdRP^gHi^n^ i<Xf7 7'7 7W^^ 
+ ^ U- Hi*«SP#»H<**iS (SP = SP-dR 
P • DLT) o i<^7"-/7'7 8 -C^Si^ltf^ ^ yx 
CR*i»J-lr7 h3*i£ 0 

[0 0401 17 *5<fcCflg 8 ttS£flJffl£SStTT£ft:tf> 

&#M-r£<h, 0 o-ctem*£mfyu7 

xcr^7 h$tiri^^^Wi?n^o 

^DocA^i2 (a) wv-j&m^-c&mztiz. 

m< XT 0 2-C^^ECOM^DOCA^^i I 

•T*-5^5*»*«*!l»03n*. «ffi©ai«DOCA*s«« 
I I (DOCA= "I I" ) CD£^ «tefe»2©» 
£^ffi£rfT ^^iartCte^-CXT^^l 0 3 Kit 
iiftfiH^WTM I CDfSlEi^t&KT (>0) 

7-f;^IgTPF 4 PRA^mmJl^SG a , *5cfcO*^ 
BBlHlSBRN(D|iB»<b Utf5?)ROM3 2^^Ciatt$nr 
l^o i < X r 7 7' 1 0 4 tli 2 »««1Q S I *5 
^CC^n^o ^< Xf77*l 0 5"C»EGRW^2 5 
©BBffiDEGR<3D«jE«S[KEGR^«{C3tie. 
Xf77'l 0 6T?tt»«R0#2 6 D E X <DffiIE 

^KEX^ic$n€> 0 *t>rxf->7 , i 2 occii 

[0 04 1 ] iSO^DOCA^I I -C^ci^ (D 
OCA* "I I ) tgtrCteX^vy'l 0 2^6Xf^ 
^10 7^Cil^, iS©ii|DOCA^I I IT?* 
a*»5an&*WJ3ft*. Sao««DOCA3&s«i8I I 

I (DOCA= "I I I" ) <D<b^ v «t)^30S 
*^rffi*tf ^^#i^tC«^l>T?^^ y ^ 1 0 8 CCil 
2k SiB5l4W«B#OTTM I <D»SiEffi»KT*s«tc3n 
^>o i<Xf-^7 , l 0 9r»2^«»4(|«iQS iJWflt 
W^ti, m<X7-?y'l lOWEGRPMUgDE 
GRCDffiiE^KEGR (>0) ^gta^ti^ 0 C.fth 

2Xtimmm&Qts i*j<tc««iE«»KEG'Rttm« 

2rtcc^neni2is$nrt^ 0 i<xf 1 i-c 

»»»K O^gDEX <DtfiiE«»K E X *«*CC 5 tl 
^>o »^tXr y ? 1 2 0 CCjt0 0 
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t0 04 2]iaoM«DOCA^M^I I I T&l* 

(doca* mii m ) ?tj:t>*>mi±<ommD 

OCA&mm\V<D±g (DOCA= "IV"). 

CDW^^ffi^rtf 5 ^# i * tetter* :r :/ 

io7^6xf^*i i2fcii^ ^nmmmmmrM 

i coffliE^KT^^^n^. i<xr77'i09r 

;kjr»«s«q s ia*»u*ft* m<*r?7i 1 

0«EG RfflfflppBSKD E G R <DffiJE%& KEGR^ 

^c^n^ 0 i<^f77'i i i T«sf»iR ^ *Baa d 

EXcDffiiE^KEX (<0) **JttH<**i*. COWJE 10 

M I ftSflCttiStie (TMI = TMB + KT) „ ffi< Xr* 
yy'12 2"C«S*EGR*lJiai#BBffiDEGRB*s»ffl 
8*1. ^< 2 3 T^ttS* EGR*J®#HIKD 20 

E G R B *5 <fcCfMiE»«[K EGR^6EG RfWffltfPHJK 
DEGR^Hj^tl^ (DEGR = DEGRB + KEG 
R) o ffi< 2 4rttSWF^KD^HSDE 

XB^Hi^n, M< Xf-y^l 2 5-Ctt»*SE»RD 
ffHSD E X B fccfc O'ffllE^K E X 3^6»f«R 0 *PBH 
StDEX^tU^n^ (DEX= DEXB4- KEX) 0 

«*^f«S*B$J»TMB. S*EGR*9fflI^il 
gDEGRB, to£VW$;&m&t*)ftmm.DEX&WZ. 
«»Affi«Rfii^Ga*5<fctf«M@iB»NCDKI«<!: U 

tf*ROM3 2fttc-en-eniati£*iTc>& 0 30 

[0 0 44]cnJti-<t^/cliiSW 2^CjSR 

HMW^fc'^* 4)1* 1 
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«WM*Sfl»T*<fc secure*. L&Lte&h, mm 

mMmffiftic&mz titc* a ? h 1 0 OB§g£$iJSJ 

T&C<bCCj;9'> # -r -f U- 4)V2 1 6&ci£AT 
[0 04 5] £<E>&c, A*f^al/-h7^^16(D 

5fcSflW*^ffi<fcur, '^4**i"- h? 4 jvz 1 etc 
i^t-^^t^f^au-h7^^ 1 6 £oi: 

[0 04 6] 

[HlonWJtiiW] 

[0 2] ««I*>6V, fecfcO^^iW^SicD^t 

[03] >^4 +^ u- 4 jv^cow^m^mm^ 

[04] M««A S LCT*ft£t^«C)07D-^ 
[05] 77^»ja%^ftSfc«)07P-^t-hr 

[0 7] S^J^Htf-T^/c^CD^P-^i'- h-C* 

1 -WMXft 
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